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BJIHflHHE HH3WMX HECTOR (PSEUDOPHYLLIDEA) 

HA >KH3HEABHTEJlbHOCTb AByXJlETOK BEJIOTO AMYPA 

Jl. fl. KypoBCKati 

npOBe^eHO cpaBHeHHe HeKOTOpbix Mop(}) 0 (})H 3 HOJiorHqecKHx h dnoxHMHqecKHx xapaKTepHCTHK y AByx- 
jieTOK 6 ejioro aMypa, 3 apa>KeHHbix ruiepouepKOHAaMH Ligula intestinalis, Bothriocephalus acheilognathi , 
h He 3 apa>KeHHbix oco 6 en npn BbipamHBaHHH hx b ca^Kax Ha Temibix BO/iax T3U,. J\ana rpa(j)HqecKaH 
XapaKTepHCTHKa 3 aBHCHMOCTH (J)OC(})aTa 3 HOH aKTHBHOCTH BO BHyTpeHHHX OpraHax HCCJieAyeMblX pbi 6 
H TK 3 HHX UeCTOA OT HX MOp(j)OMeTpHqeCKHX npH 3 HaKOB. 

Bejibin aMyp (Ctenopharingodon idella ) rnvieeT 6ojibmoe 3HaueHHe KaK o6T>eKT 
aKKJiHMaTH3auHH h xo3HHCTBeHHoro Hcnojib30BaHHH bo BHyTpeHHHX BOAoeMax 
YKpaHHbi. BMecTe c pacTHTejibHOHAHbiMH pbidaMH Ha TeppHTopnio pecnySjiHKH, 
KaK h b Apyrne cTpaHbi EBponbi, 3aBe3eHbi onacHbie bhaw napa3HTOB (npocTen- 
mne, rejibMHHTbi, paKoo6pa3Hbie). riapa3HTO(J)ayHa 6ejioro aMypa ccf)opMHpoBajiacb 
H3 3aBe3eHHbIX C X03HHH0M BHAOB H BHOBb npH06peTeHHbIX OT MeCTHbIX. pbl6 

(Bayep, 1979; HayMOBa, Pohtm aH, 1989). MHorne H3 BbiHBjieHHbix napa3HTOB 
hbjihiotch B036yAHTeAHMH onacHbix 3a6ojieBaHHH 6e*noro aMypa. K hhm cjieAyeT 
OTHecTH 6oTpHoue(})ajie3 — B036yAHTejib uecTOAa Bothriocephalus acheilognathi 
Yamaguti, 1934 h jinryjie3 — B036yAHTejib ruiepouepKOHA Ligula intestinalis 
Linnaeus, 1758. 

Bejibin aMyp — 4)HTO(|)ar, ho MOJiOAb pbi6 nHTaeTCH 30orui 3 Hktohom, h bo 3 Hh- 
KaeT B03M0>KH0CTb 3apa>KeHHH ee 6oTpHou,ec})ajiK)caMH. 3a6ojieBaioT name Bcero 
cerojieTKH h toaobhkh 6ejibix aMypoB, CTapmne B03pacTHbie rpynnbi hbjihiotch 
HOCHTejiHMH. riocjieAHHe 3apa>KaiOTCH uecTOAaMH (jinryjia, doTpnouec^ajiioc), 
noeAan njiaHKTOH, ecjin hm He xBaTaeT pacTHTejibHOH riHmH, oco6eHHO b 3HMHee 
BpeMH (IlorocHH, TpHropHH, 1983). Tanoe HBJieHne Ha6jnoAaeTCH b HaryjibHbix 
npyAax io>KHbix pecny6jiHK, rAe TeMnepaTypa BOAbi 3 hmoh cocTaBJineT +4 — 9° 
h b nnmeBOH paunoH 6ejibix aMypoB BKjnonaiOTCH ruiaHKTOHHbie opraHH3Mbi. 
TaKOH nyTb 3apa>KeHHH Han6ojiee BepoHTeH a^h 6ejibix aMypoB, BbipamHBaeMbix 
b caAKax Ha Teruibix boasx, KorAa bo BpeMH 3 hmobkh pbi6a coxpaHneT nnmeByio 
aKTHBHOCTb H B OTCyTCTBHe KOpMa nHTaeTCH TeM, HTO HaXOAHTCH B npOTOHHOH BOAe. 

Haxo>KAeHHe B036yAHTejieH 6oTpHou,ec})ajie3a h Jinryjie3a y 6ejibix aMypoB, Bbipa- 
mHBaeMbix b caAKax Ha Teruibix boasx T3LI,, no3BOJiHJio paHee npoBecTH nccjieAOBa- 
hhh CTeneHH aAanTauHH xo3HHHa k napa3HTy b sthx ycjioBHnx (KypoBCKan, 
KnTHUbiHa, 1986; KypoBCKan, 1987). Uejibio HacTonmen pa6oTbi HBHJiocb H3yqeHne 
B3aHMOCBH3H HeKOTOpbix Mopc})0(})H3HOJiorHqecKHX h 6 hoxhm HuecKHX noKa3aTejieH 
y AByxjieTOK 6ejioro aMypa npn napa3HTOHOCHTejibCTBe, a Tam y uecTOA, 
napa3HTHpyiomHX y 3 thx pbi6. ZlaHHbie o TaKHx hccji eAOBaHHHx y 3apa>KeHHbix 
6ejibix aMypoB b AOCTynHOH HaM JiHTepaType OTcyTCTByiOT. 
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MATEPHAJI W METOAbI 


MccjieAOBaHHH npoBeAeHbi Ha AByxjieTKax Oejioro aMypa (1+), BbipamHBaeMbix 
b caAKOBO-6acceftHOBOM TenjiOBOAHOM pbidHOM xo3HHCTBe npH KneBCKOH T3U-5, 
b oceHHHH nepnoA- H3yneHO 73 3K3. pbi6. Ilapa3HTOJiorHHecKoe nccjieAOBaHne 
6ejibix aMypoB npoBOAHjin no oOmenpnHHTon MeTOAHKe (BbixoBCKaH-naBjiOBCKan, 
1985). Bhaoboh cocTaB napa3HTOB BbincHHjin no onpeAejiHTejiio napa3HTOB 
npecHOBOAHbix pbi6 CCCP (1987). PaccnnTbiBajin HHTeHCHBHOCTb nHBa3nn (HH) 
6ejibix aMypoB pa3HbiMH bh^3mh napa3HTOB. Onpe^ejinjin Maccy, jxjumy pbi6, 
ynnTaHHOCTb no OyjibTOHy, aOcojiKymyio n OTHOCHTejibHyio Maccy (hhackc Maccbi) 
nonen, neneHH n KnujenHHKa pbi6. Hhackc Maccbi onpe^ejinjin nan OTHomeHne 
Maccbi opraHa k Macce Tejia pbi6bi, Bbipa>neHHoe b npoMnjinx. y 6ejibix aMypoB, 
3apa>neHHbix jinryjiaMH, onpe^ejinjin Maccy Tejia 6e3 yneTa Maccbi napa3HTa. 
yCTa h a bji n b a ji n Maccy Ka>KAOH uecTOAbi, H3BjieneHHon H3 KHmenHHKa n OpiouiHon 
nojiocTH pbi6. PIpoBOAHJiH 3a6op KpoBH H3 cepAUa 6ejibix aMypoB jxjik nojiyneHnn 
cbiBopoTKH. /Ijih onpeAejieHHH (})OC(})aTa3Hon aKTHBHOCTH n coAep>KaHHH 6ejiKa bo 
BH yTpeHHHx opraHax pbi6 n TKaHnx uecTOA roTOBHjin (})epMeHTaTHBHO-aKTHBHbie 
npenapaTbi H3 hhx (2%-Hbin pacTBop roMoreHaTa). B nanecTBe Tanoro npenapaTa 
KnuienHHKa ncnojib30Bajin roMoreHaT Been ero tojiluh, npe^BapHTejibHO ocboOoahb 
KH inenHHK ot coAep>KHMoro (xnMyc n uecTOAbi). ypoBeHb OejiKa b cbiBopoTKe 
KpoBH n roMoreHaTax BHyTpeHHHx opraHOB n TKaHen uecTOA onpeAejia/in MeTO- 
AOM Jloypn, aKTHBHOCTb mejionHon (KO 3.1.3.1, pH 8.6) n khcjioh (|)OC(})aTa3 
(KO 3.1.3.2, pH 5.0) — MOAH^nunpoBaHHbiM mctoaom BoAaHCKoro (OpoeB, Ma- 
xapoBa, 1986). AKTHBHOCTb 4>epMeHTOB Bbipa>Kajin b eAHHnuax, paccnnTaHHbix 
Ha eAHHHuy 6ejiKa b npo6e, c yneTOM KOJinnecTBa o6pa30BaBmerocn HeopraHnne- 
cKoro (})OC(})opa npn rnApojiH3e (3-rjinuepo(})OC(})aTa HaTpnn n BpeMeHH HHKyOaunn 
4)epMeHT-cy6cTpaTHOH CMecn (mtx mhh -1 x mt _1 ) . 

CTaTHCTHnecKyio o6pa6oTKy pe3yjibTaTOB npoBdAHJin no oOruenpnHHTOH mcto- 
Anne (njioxHHCKHH, 1980). CpaBHHBajiH rpynnbi pbi6, 3apa>neHHbix pa3HbiMH bh- 
AaMH napa3HTOB, MOK^y co6oh n c KOHTpojieM. npoBe^eH KoppejiHunoHHbin aHa- 
jih 3 nojiyneHHbix pe3yjibTaTOB. PaccnnTaHbi KOs^cjDnuneHTbi Koppejinunn (n onpeAe- 
JieHa HX AOCTOBepHOCTb) (})OC(f)aTa3HOH aKTHBHOCTH BO BHyTpeHHHx opraHax H TKa- 
hhx uecTOA c Maccon pbi6bi, opraHa hjih uecTOAbi. Jlana rpa^nnecKan xapaKTepn- 
CTHK3 3aBHCHMOCTH (J)OC(})aTa3HOH aKTHBHOCTH OT MOpcf)OMeTpHHeCKHX npH3HaKOB 

10—11 pbi6 h 9—10 uecTOA. 

PE3yjlbTATbI W OBCy>KAEHHE 

napa3HTOJiorHnecKoe hccji eAOBaHne AByxjieTOK Oejioro aMypa no3BOJinjio ycTa- 
HOBHTb, HTO BCe OnbITHbie pbl6bl 3apa>KeHbI JIHHHHKaMH TpeM3TOA pOAa Diplosto- 
mum b KOjinqecTBe 2 — 104 3K3. cyMMapHO b o6ohx rjia3ax oahoh pbi6bi. nocejinjincb 
jiHHHHKH TpeMaTOA b xpycTajiHKe rjia3a pbi6, hhotab b CTeKjiOBHAHOM Tejie Me>KAy 
CKJiepOH H peTHHOH H BbI3bIBaJIH nOMyTHeHHe XpyCTaJIHKa H pOrOBHUbl X03HHHa. 
nOMHMO J1HHHHOK TpeMBTOA B OpiOUIHOH nOJIOCTH 20.5 % HeejieAyeMbix 6ejibix 
aMypoB o6Hapy>KeHbi njiepouepKOHAbi L. intestinalis. y kb>kaoh pbi6bi HaxoAHJiacb 
OAHa uecTOAa Maccon 3.6—15.6 r. B KnmeHHHKe 45.2 % pbi6 HanAeHbi uecTOAbi 
B. acheilognathi b KOJinnecTBe 1 — 12 3K3. Ha pbi6y, Macca oahoh uecTOAbi paBHa 
10—49 Mr. PacnpeAejinjincb OoTpnouec^ajiiocbi y Oejibix aMypoB cjieAyiouxnM o6pa- 
30 m: 1 3K3. — y 45.5 % pbi6, 2 h 3 3K3. — y 21.2, 4 3K3. — y 9.1, 12 3K3. — y 3 %. 
KpoMe Toro, y 60 % 6ejibix aMypoB BCTpenajincb MOHoreHen poAa Dactylogyrus — 
2 3K3. Ha pbi6y, a T3K>Ke eAHHHHHbie 3K3eMnjinpbi npocTeHmnx (Trichodina sp.), 
HH3K3H HH KOTOpbIMH AaJia B03MO>KHOCTb CpaBHHB3Tb Me>KAy CO 6 OH 6ejIbIX aMypOB, 
3apa>KeHHbix TOjibKO rejibMHHTaMH h CBoOoAHbix ot hhx. no xapaKTepy 3apa- 
>KeHHH pbi6bi 6biJin pa3AejieHbi Ha Tpn rpynnbi: 1 (KOHTpojib) — 3apa>KeHHbie 
AnnjiocTOMyMaMH (HH 21.4-h2.9 3K3.); 2 — 3apa>KeHHbie AnnjiocTOMyMaMH 
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T a 6 ji h u a 1 

Mop4)0(j)H3HOjiorHqecKHe h 6H0XHMHnecKHe noKa3aTejin AByxjieTOK 6ejioro aMypa, 3apa>KeHHbix uecTO^aMH 


Morphological and biochemical indices of two-year-old white amur infected with cestodes 


Bejibift aMyp 

Macca, r 

ZJjIHHa, CM 

y nHTaHHOCTb, 


A6cojnoTHaH Macca, 

r 

OTHOCHTejibHan Macca, 

0 / 

/ 00 

r%X cm -3 

nOMKH 

neqeHb 

KHUieMHHK 

nOMKH 

neqeHb 

KHUieMHHK 

He3apa>KeHHbie 

54.1+4.3* 

13.9+0.4* 

1.96+0.05* 

249+59* 

—1-— -r 

960+267 

1014+202 

4.6+0.4 

17.8+3* 

19.1 + 1* 

(KOHTpOJIb) 

(25) 

(25) 

(25) 

(10) 

(10) 

(10) 

(10) 

(10) 

(10) 

3apa>KeHHbie 

B. acheilognathi 

56.6+3.7* 

14+0.3* 

2+0.04* 

321+20 

1056+245* 

1149+152 

4.9+0.4 

16.1+3.6* 

17+1.9* 


(33) 

(33) 

(33) 

(10) 

(10) 

(10) 

(10) 

(10) 

(10) 

L. intestinalis 

88.7+13.6* 

18.2+0.7* 

1.49+0.07* 

540+121* 

411 + 135* 

929+178 

4.8+0.5 

3.1+0.7* 

8.2+1* 


(15) 

(15) 

(15) 

(11) 

(ID 

(ID 

(11) 

(11) 

(11) 


T a 6 ji h u a 1 ( npodoAotcenue ) 




CoAep>KaHHe dejixa 


IHejioMHaH (j)oc(})aTa3a 

Kncjiaa (})occl)OTa3a 

Bejibift aMyp 

CbIBOpOTKa 
KpOBH, r/jl 

nOMKH. 
r/100 r 

neqeHb. 
r/ 100r 

KHllieMHHK. 

r/100r 

n04KH 

neqeHb 

KHLIieMHHK 

nOMKH 

neqeHb 

KHUieMHHK 

He3apa>KeHHbie 

14+1 

1.5+0.2 

2.2+0.3 

1.9+0.2 

3.4+2.7* 

4.2+1.7* 

4.3+1.2* 

4.2+1.2 

3.6+1 

4+1.1 

(KOHTpOJIb) (10) 
3apa>KeHHbie 

B. acheilognathi 

17+1* 

2+0.2 

1.9+0.2 

1.8+0.2 

3.7+1.3 

5.4+2.6 

3.7+1.8 

3.2+0.6* 

4.1 +0.7 

4+1 

(10) 

L. intestinalis (11) 

26+3* 

1.5+0.1 

2.1+0.1 

1.7+0.2 

1.7+0.6* 

0.5+0.1* 

1+0.3* 

6.5+1.3* 

5.2+0.9 

6.8+1.4 


n p h m e q a h h e. 3,necb h b TaOji. 2: b CKoOxax — KOJinqecTBO pbi6, ncnojib3yeMbix b onbiTax. 3Be3AOMKa — pa3JiHMHH AOCTOBepHbi. 
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(HH 20.3+4.6 3K3.) h 6oTpHouecj3ajiK)caMH (HH 2.2+0.4 3K3.) ; 3 — 3apa>KeHHbie 
AHnjiocTOMyMaMH (HH 46.7+10.6 3K3.) h jinryjiaMH (HH 1 3K3.). YpoBeHb 
3apa>KeHHH Oejibix aMypoB jinqnHKaMH TpeMaTOA bo Bcex rpynnax npaKTnqecKH 
OAHHaKOB. 3to noKa3biBaeT h OTHomeHHe KOJinqecTBa napa3HTOB k Macce Tejia 
pbi6bi (0.4; 0.36; 0.53 cooTBeTCTBeHHo). Mo>kho cqnTaTb, hto H3MeHeHHH noBe^e- 
hhh Oejibix aMypoB, KOTopbie Hen36e>KHO bo3hhkjih c HapymeHHeM opraHOB 3peHHH 
b pe3yjibTaTe nopa>KeHHfl hx AnnjiocTOMyM, npncymH BceM HccJieAyeMbiM pbiOaM 
H 6yjxyj B HameM HCCJieAOBaHHH HBJIHTbCfl (})OHOBbIMH. nOSTOMy JXJlft npOCTOTbl 
H3Jio>KeHHH MaTepnajia b AajibHeHuieM TeKCTe jihhhhkh TpeMaTOA ynoMHHaTbcn He 
6yjxyr. 

ripH cpaBHeHHH KOHTpojibHbix 6ejibix aMypoB c pbiOaMH, 3apa>KeHHbiMH 6ot- 
pHOUecjDajIIOCaMH, yCTaHOBJieHO OTCyTCTBHe CTaTHCTHHeCKH AOCTOBepHbIX pa3JTHHHH 
Maccbl, ^JIHHbl, ynHTaHHOCTH pbl6 H a6C0JIIOTH0H Maccbl BHyTpeHHHX opraHOB 
(Tafiji. 1). JlHryjibi o6Hapy>KeHbi y 6ejibix aMypoB (3-n rpynna), Macca h jxjihhq 
KOTopbix AOCTOBepHO Bbiuie noKa3aTejien pbi6 nepBbix AByx rpynn: Macca — 
Ha 39 h 36.2 % (P<0.05), jumna — Ha 23.6 h 23.1 % (P<0—001). B to >Ke BpeMH 
ynHTaHHOCTb pbi6, 3apa>KeHHbix jiHryjiaMH, AOCTOBepHO hh>kc 3HaqeHHH pbi6 1-h h 
2-h rpynn Ha 24 h 25.5 % (P<0.001). AOcojiioTHan Macca noqen y Oejibix aMypoB 
H3 3-h rpynnbi AOCTOBepHO Bbirne Ha 53.9 % Maccbl opraHa KOHTpojibHbix pbi6, 
a Macca neqeHH AOCTOBepHO HH>ne Ha 61.1 % noKa3aTejin y pbi6, 3apa>neHHbix 
6oTpnouecj3ajiK)caMH (P<0.05). A6cojnoTHan Macca KnmeqHHKa pbi6 HccJieAyeMbix 
rpynn cTaTHCTnqecKH He pa3Jinqajiacb. CpaBHeHne OTHOCHTejibHOH Maccbl opraHOB 
noKa3ajio, hto hhackcbi noqeK y pbi6 Tpex rpynn OAHHaKOBbi. OmocHTejibHan 
Macca neqeHH cymecTBeHHO cHH>KaeTcn: Ha 81.6 % —y pbi6, 3apa>neHHbix jinry- 
jiaMH, no cpaBHeHHK) c KOHTpojibHbiM h oco6hmh h Ha 80.7 % — no cpaBHeHnio 
c pbiOaMH 2-h rpynnbi (P<0.05). Hhackc Maccbl KnmeqHHKa Oejibix aMypoB H3 3-h 
rpynnbi AOCTOBepHO HH>ne noKa3aTejien KOHTpojibHbix pbi6 Ha 57.1 %, pbid 2-h rpyn¬ 
nbi — Ha 51.8 % (P<0.05). 

B HauieM onbiTe ycTaHOBjieHbi H3MeHeHnn Mopcj)0(j3H3HOJiorHqecKHx noKa3aTejien 
y AByxjieTOK Oejioro aMypa, 3apa>neHHbix jinryjiaMH, Tor^a nan y pbi6, 3apa>neHHbix 
OoTpnouecjDajnocaMH, Tanne H3MeHeHnn He o6Hapy>KeHbi. H 3 jiHTepaTypbi H3BecTHo, 
hto 3apa>KeHne JinryjiaMH pbi6 H3 ecTecTBeHHbix boaocmob (jiem, njioTBa) npHBOAHT 
K CHH>KeHHIO HX MaCCbl H A JI H H bl nO CpaBHeHHK) C He33pa>KeHHbIMH pblOaMH 

Toro >ne B03pacTa (MapKOB n AP-, 1978; Hanel, 1988). H3MeHeHne noBe^eHnn 
3apa>neHHbix pbi6 npHBOAHT k H3MeHeHHio hx nnTaHnn, hto HenocpeACTBeHHO cKa3bi- 
BaeTcn Ha pocTe pbi6. B ycjiOBnnx caAKOBoro BbipamnBaHnn Oejibix aMypoB, 
Korjxa b jieTHe-oceHHHH nepnoA pbi6bi nojiyqaiOT KopM b AOCTaTOHHbix KOJinqecTBax, 
HajiHHne njiepouepKOHAa jinryjibi b opraHH3Me 6ejioro aMypa, no-BHAHMOMy, cnoco6- 
CTByeT ycnjieHHOMy nnTaHHio pbi6bi h npHBOAHT k yBejinneHnio ee pocTa. OAHano 
ynHTaHHOCTb Tanon pbi6bi oqeHb HH3Kan, Tan nan qacTb nnTaTejibHbix komhohchtob 
H eoOxoAHMa ajih >KH3HeAenTejibHOCTH caMoro napa3HTa, Apyran qacTb ncnojib3y- 
eTcn xo3hhhom jxjih. nojxuep^aHHH roMeocTa3a b otbct Ha cTpeccoBoe B03AencTBne 
jinryji Ha opraHH3M pbi6bi (Richards, Arme, 1981). 

y AByxjieTOK 6ejioro aMypa, 3apa>neHHbix jinryjiaMH, cHH>neHHe Maccbi neqeHH 
h KHiueqHHKa Bbi3BaHO c>KaTHeM TKaHen BHyTpeHHHX opraHOB pbi6 6ojibmoH 
Maccon napa3HTa. TaKne H3MeHeHHH ycTaHOBjieHbi y KpacHonepKH, 3 apa>KeHHOH 
jinryjiaMH, h hocht Kan aTpocJ)HqecKHH, Tax h perpeccHBHbin xapaKTep, OAHano 
ocTporo BocnajieHHH b nopa>KeHHbix yqacTKax He o6Hapy>neHO (Aisa e. a., 1986). 
Ho opraHH3M pa3JinqHbix bhaob pbi6 cnocoOeH no-pa3HOMy pearnpoBaTb Ha HHBa3Hio 
njiepouepKOHAaMH jinryji. Tan, y njiOTBbi OTMeqeHbi 3HaqnTejibHbie Manpo- h MHKpo- 
H3MeHeHHH b cejie3eHKe h npoHec{)poce, a y necnapn Tanne H3MeHeHnn oTcyTCTByioT 
(Taylor, Hoole, 1989). Y jiemen 3—4-jieTHero B03pacTa, 3 apa>neHHbix jinryjiaMH, 
ycTaHOBjieHbi 3HaqnTejibHbie rHCTOjiornqecKHe HapymeHnn b tk3hhx neqeHH, Knuieq- 
HHKa, cepAua h nojiOBbix >Kejie3 (TycapoB, TopniKOBa, 1989). yBejinqeHne Maccbi 
nonen y Oejioro aMypa, 3apa>neHHoro jinryjiaMH, HecoMHeHHO cBH3aHO c ycnjieHneM 
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BbiAejiHTejibHOH (J)yHKUHH pbi6 b pe3yjibTaTe HHTOKCHKauHH xo3HHHa n p o/ty kt a m h 
>KH3HeAeHTejibHOCTH napa3HTa. 

ZJaHHbie o B03AeftcTBHH njiepouepKOHAOB jinryji Ha OnoxHMHqecKHe noKa3aTejiH 
pbi6 pa3HOCTopoHHHe. Oahh HccjieAOBaTejiH OTMeqaioT orpaHHqeHHoe B03AencTBHe 
napa3HTOB Ha (})H3HOJiorHqecKoe cocTOHHHe jiemen no xnMnqecKOMy cocTaBy Mycny- 
jiaTypbi (Rzeczkowska, Honowska, 1988). J\ pyrne, nccjieAyn ypoBeHb njiacTnqe- 
CKoro odMeHa bo BHyTpeHHHx opraHax jiemen h rojibHHOB b OKCTpeMajibHbix 
ycjiOBHHx, OTMeqaKDT HapyrneHne hx (J)yHKUHOHHpoBaHHH (TycapoB, TopniKOBa, 
1989; ripoHHHa, Py/meBa, 1990). 

y AByxjieTOK Oejioro aMypa nccjieAOBajin co,a,ep>KaHHe o6mero Oejixa b cbmo- 
pOTKe KpOBH H BOAOpaCTBOpHMOrO OeJIKa BO BHyTpeHHHX opraHax. B CbIBOpOTKe 
kpobh pbi6, 3apa>KeHHbix 6oTpnoue(})ajiKDcaMH, ypoBeHb OejiKa AOCTOBepHO Bbirne 
Ha 17.6 % noKa3aTejiH y pbi6, CBodo^Hbix ot uecTOA (Pc0.05, Ta6ji. 1). y Oejibix 
aMypoB 3 -h rpynnbi C0Aep>KaHHe OejiKa b CbiBopoTKe AOCTOBepHO Bbirne Ha 46.2 % 
ero ypoBHH y KOHTpojibHbix pbi6 h Ha 34.2 % — y pbi6, 3apa>KeHHbix OoTpnoue- 
4)ajiiocaMH (PcO.Ol). CoAep>KaHHe OejiKa b TKaHnx Hccjie/iyeMbix opraHOB He 
H3MeHHJIOCb B 3aBHCHMOCTH OT 3apa>KeHHH OeJIbIX aMypoB UeCTOAaMH. TaKHM 
o6pa30M, cbiBopoTKa KpOBH ^ByxjieTOK Oejioro aMypa 6ojiee ObiCTpo OTpa>KaeT 
H3MeHeHHH OejiKOBoro o6MeHa b opraHH3Me 3apa>KeHHbix pbi6, pearnpyn Aa>Ke Ha 
HeBbicoKHH ypoBeHb 3apa>KeHHH pbi6 OoTpnue^ajnocaMH, KOTopbie He OKa3biBajin 
BJIHHHHH Ha HX M0pc})0(})H3H0JI0rHqeCKHe nOKa3aTeJIH. 

OTHOCHTejibHoe coAep^aHne Oejina b TKaHH 6oTpHouecJ)ajnocoB AOCTOBepHO 
Bbirne, qeM y jinryji (P<0.001). Flo aOcojiiombiM 3HaqeHHHM ypoBeHb 6ejiKa y kh- 
meqHbix uecTOA (3.7+0.4 r/100 r) npeBbimaeT ero co^ep>KaHHe b opraHax 



PhC. 1. 3aBHCHMOCTb 4)OC(j3aTa3HOH aKTHBHOCTH BO BHyTpeHHHX OpraHax KOHTpojibHbix AByXJieTOK 
6ejioro aMypa ot Mopc()OMeTpHqecKHx npn3HaKOB. 

I — III — ot Maccbi pbi 6 bi; IV—VI — ot Maccbi opraHa; cnjiomHan jihhhh — aKTHBHocTb mejionHoft (J)oc(})aTa 3 bi, 
LUTpaxoBaa — aKTHBHocTb khcjioh (})oc(})aTa 3 bi; no och op^HHaT — aKTHBHocTb (|)epMeHTa, A, e&. / ur 6 eJlKa; no OCH 
adcuncc — Macca: / — III — b r, IV—VI — b mt; I, IV — nonKH, II, V — neneHb, III, VI — Knuien hhk. 

Fig. 1. The dependence of phosphatase activity in internal organs of control two-year-old specimens 
of white amur on morphometric characters. 
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Phc. 2. 3aBHCHM0CTb (})0C(t)aTa3H0H aKTHBHOCTH bo BHyTpeHHHx opraHax AByxjieTOK 6ejioro aMypa, 
3apa>KeHHbix B. acheilognathi, ot MopcjjoMeTpHqecKHx npH3HaKOB. 

06o3HaqeHH« TaKne >Ke, KaK Ha pwc. 1. 


Fig. 2. The dependence of phosphatase activity in internal organs of two-year-old specimens of white 
amur infected with B. acheilognathi on morphometric characters. 


X03HHHa, a adcojiiOTHbie 3HaqeHHH ypoBHH OejiKa y uecTOA H3 OpiouiHon nojiocTH 
(2.2-t-0.3 r/100 r) npn6jiH>KaK)TCH k 3HaqeHHHM neqeHH 3apa>KeHHbix pbi6. 

,Hjih KOHTpojiHpoBaHHH a/ianTauHOHHbix npoueccoB, HanpaBJieHHbix Ha npeojio- 
jieHHe CTpeccoBoro coctohhhh, B03HHKaiomero y AByxjieTOK Oejioro aMypa npn 
3apa>KeHHH hx uecrojiaMH, Hcnojib30BajiH ypoBeHb KaTajiHTHqecKOH cnocoOHOCTH 
mejioqHOH h khcjioh (})OC(})aTa3 b opraHax pbi6. YcTaHOBJieHO AOCTOBepHoe chh>kc- 
HHe aKTHBHOCTH mejioqHon (})0C(})aTa3bi bo BHyTpeHHHx opraHax 6ejibix aMypoB, 
3apa>KeHHbix jinryjiaMH, no cpaBHeHHK) c KOHTpojibHbiMH pbiOaMH: noqKH — Ha 
69.8 %, neqeHb — Ha 88.1, KHuieqHHK — Ha 76.7 % (P<0.05, Ta6ji. 1). AKTHBHOCTb 
khcjioh (j)oc(|)aTa3bi b noqnax AOCTOBepHO noBbiuiajiacb y pbi6, 3apa>KeHHbix Jinry- 
jiaMH, Ha 50.8 % no cpaBHeHHK) c OejibiMH aMypaMH, 3apa>KeHHbiMH 6oTpnoue- 
(j)ajnocaMH (P<0.05). AKTHBHOCTb khcjioh (j)oc(j)aTa3bi b neqeHH h KHuieqHHKe pbi6 
HCCJiejtyeMbix rpynn CTaTHCTHqecKH He H3MeHHJiacb. 

rpa(})HqeCKaH XapaKTepHCTHKa 3aBHCHMOCTH aKTHBHOCTH mejioqHOH H KHCJIOH 
(j)0C(j)aTa3 ot Maccbi pbi6 h opraHOB Oejibix aMypoB, He 3apa>KeHHbix h 3apa>KeHHbix 
uecTOjtaMH, npeACTaBJieHa Ha pnc. 1—3. Y KOHTpojibHbix pbi6 KpHBbie aKTHBHOCTH 
mejioqHOH h khcjioh c})oc(j)aTa3bi HaxojtHTCH noqTH b paBHbix qncjiOBbix npejtejiax, 
h rpacj)HKH HaKJiajtbiBaK)TCH oahh Ha jtpyron (pnc. 1). Y stoh rpynnbi pbi6 OTMeqeH 
3HaqHTejibHbiH pa36poc jxa HHbix. 3to Bbipa>KaeTCH b OojibmoM KOJinqecTBe nnKOB 
Ha rpacj)HKax / — III: cyMMapHO 11 h 12 — ajih aKTHBHOCTH mejioqHOH h khcjioh 
(j)oc(j)aTa3 cooTBeTCTBeHHO b opraHax pbi6 b 3aBHCHMOCTH ot Maccbi pbi6bi; 13 h 10 
nnKOB Ha rpa({)HKax IV—VI b 3aBHCHMOCTH ot Maccbi opraHa. AHajiornqHan 
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Phc. 3. 3aBHCHM0CTb (|)0C(J)aTa3H0H aKTHBHOCTH bo BHyTpeHHHx opraHax ^.ByxjieTOK dejioro aMypa, 
3apa>KeHHbix L. intestinalis , ot MOp(j)OMeTpHqecKHx npH3H3K0B. 

06o3HaHeHHH TaKHe >Ke, KaK Ha pnc. 1. 

Fig. 3. The dependence of phosphatase activity in internal organs of two-year-old specimens of white 
amur infected with L. intestinalis on morphometric characters. 


KapTHHa Hajio>KeHHfl oahoto rpacj)HKa Ha Apyron HaOjiioAaeTCH ajih pbi6, 3apa>KeH- 
Hbix 6oTpHOuec})ajiK)caMH (pnc. 2). CyMMapHoe KOJinnecTBO hhkob ajih o6enx pac- 
CMOTpeHHblX 3aBHCHMOCTeH HeCKOJIbKO HH>Ke, HeM y KOHTpOJIbHbIX OejIbIX aMypOB, 
h cocTaBJineT 10 h 9 ajih rpacj)HKOB /—///, 9 h 8 — ajih rpac|)HKOB IV — VI. Y Oejibix 
aMypoB, 3apa>KeHHbix jinryjiaMH, KpHBbie 3aBHCHMOCTH khcjioh c})occ})aTa3bi ot 
Maccbi pbi6bi h opraHOB He nepeceKaiOTcn c kphbmmh 3aBHCHMOCTH mejioHHOH 
(j)oc(})aTa3bi jyift Bcex nccjieAyeMbix opraHOB h pacnojiaraioTCH Bbime BTopbix 
(pnc. 3). KojiHqecTBO nHKOB jyift o6enx 3aBHCHMOCTeH h o6enx (})0C(})aTa3 Majio qeM 
OTJlHHaeTCH OT HHCJia nHKOB Ha KpHBbIX pHC. 2 H p3BH0 9. A6C0JIK)THbie 3HaneHHH 
aKTHBHOCTH mejionHoft (})0C(})aTa3bi b opraHax 6ejibix aMypoB, 3apa>KeHHbix Jinry- 
jiaMH, He noAbiMajiHCb Bbime 5 ejx ., totas KaK 3Ta aKTHBHOCTb AOCTHrajia y pbi6 
1-h rpynnbi 24, 2-h — 15 ejx. AKTHBHOCTb khcjioh 4)OC(j3aTa3bi b opraHax pbi6 
3-h rpynnbi yBejiHHHBajiacb He3HanHTejibHo: c 9—10 ejx. — y pbi6 1-h h 2-h rpynn, 
AO 14 eA. — y pbi6 3-h rpynnbi. Tanoe pe3Koe CHH>KeHne aKTHBHOCTH mejiOHHOH 
4)oc(})aTa3bi ycTaHOBJieHO b tkbhhx h opraHax Jiemen, 3apa>KeHHbix JinryjiaMH 
(TycapoB, TopniKOBa, 1989). Tan KaK ypoBeHb mejiOHHOH 4>oc(|)aTa3bi OTpa>KaeT 
cj)H3HOJiorHHecKoe cocTOHHne AaHHoro opraHa, a BbicoKan aKTHBHOCTb mejionHOH 
(|)0C(|)aTa3bi noMoraeT b npeoAOJieHHH CTpeccoBoro coctohhhh, B03HHKaiomero npn 
3apa>KeHHH pbi6 napa3HTaMH (Rai e. a., 1984; Mallet, Lesage, 1987), to y AByxjieTOK 
Oejioro aMypa mo>kho b 6jiH>KaHmeM BpeMeHH o>KHAaTb HeoOpaTHMyio ctbahio 
HCTOmeHHH, KOTOpan 33MeHHT CT3AHK) pe3HCTeHTHOCTH HJIH paBHOBeCHH B CHCTeMe 
OeAbin aMyp — jinryjia. AKTHBHOCTb khcjioh (j)occj)aTa3bi b HOpMe BcerAa ocTaeTcn 
Ha hh3kom ypoBHe, ho JiH30C0MajibHbie (j)epMeHTbi, ynacTByn b KOMneHcaTopHbix 
peaKUHHx no noAAep>KaHHio ypoBHH MeTa6ojiH3Ma npn aAanTauHnx, MoryT H3MeHHTb 


5 napa3HTOjiorHH, JSIb 1, 1993 r. 
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PhC. 4. 3aBHCHM0CTb (J)0C(j)aTa3H0H 3KTHBH0CTH B TK3HHX UeCTOA OT HX MaCCbl. 

JleBbiH rpacj)HK — jiwryjia, npaBbin — 6 ot p nonet}) ajnoc; no och adcnncc — Macca, b mt. 
06o3HaneHHH Tanne )Ke, Kan Ha pnc. 1. 

Fig. 4. The dependence of phosphatase activity in tissues of cestodes on their mass. 


h nepepacnpe^ejinTb cboio aKTHBHOCTb (KoHpaAH-KoHjtpamoB, 1982, KpynHOBa, 
1985). 

OnpejtejieHne ypoBHH KaTajiHTHHecKOH cnoco6HOCTH (J)oc({)aTa3 b TKaHH uecTOA 
noKa3ajio, hto aKTHBHOCTb mejiOHHOH (})0C(})aTa3bi y 6oTpHOue(f)ajiiocoB b 75 pa3 
Bbime aKTHBHOCTH (})epMeHTa y jinryji (16.5+7.5 npoTHB 0.22+0.05 ejx.) (P<0.05). 
AKTHBHOCTb khcjioh c{)oc(})aTa3bi y uecTOji o6ohx bhaob paBHa (1.5+0.2 ejx. 
y 6oTpHOue(})ajiK)coB h 1.5+0.4 — y jinryji). Pacnojio>KeHHe KpHBbix 3aBHCHMOCTH 

aKTHBHOCTH LLteJIOHHOH H KHCJIOH 4)OC({)aTa3 OT MaCCbl JIHTyJI H 60 TpHOUe(})aJIK)COB 
npoTHBonojio>KHO Jipyr jtpyry (pnc. 4). Y nepBbix Bbiuie pacnojio>KeHa KpHBan 
aKTHBHOCTH khcjioh (f)oc(|)aTa3bi, npHHeivi ee noA'beM coBnajtaeT co CHH>KeHHeM 
aKTHBHOCTH mejiOHHOH c{)oc({)aTa3bi npn Macce uecTOA 3—5 r. OjtHaKO 3HaqeHHH 

aKTHBHOCTH KHCJIOH 4)OC(f)aTa3bI B TKBHHX JIHTyJI He npeBblUiaJIH 3 ejx., a aKTHBHOCTb 

mejiOHHOH (f)oc(})aTa3bi — 0.5 ejx- HHan KapTHHa Hafijiio^ajiacb y 6oTpHouecf)ajiiocoB. 
AKTHBHOCTb mejiOHHOH (})0C({)aTa3bi y uecTOA Aocrnrajia 82 ejx. h HMejia 6ojibmoH 
pa36poc jtaHHbix npn hh3khx 3HaneHHHx Maccbi uecTOA (10 — 20 m r). AKTHBHOCTb 
khcjioh (})0C({)aTa3bi He npeBbimajia 5 ejx. 

B TK3HHX 60TpHOUe({)aJIIOCOB aKTHBHOCTb meJIOHHOH (|)OC(})aTa3bI OblJia Bbime 
aKTHBHOCTH ({)epMeHTa bo BHyTpeHHHx opraHax Oejibix aMypoB, 3apa>KeHHbix 
uecTOjtaMH: b noHKax h KHmenHHKe— Ha 77.6, b neneHH — Ha 67.3%. OjiHaKO 
OojibmoH pa36poc jtaHHbix y 6oTpHouec})ajiiocoB He jxaji bo3mo>khocth nojiyHHTb 
JtOCTOBepHbie pa3JIHHHH B H3MeHeHHH aKTHBHOCTH (JiepMeHTa Me>KJiy pblOaMH H 
UeCTOJtaMH. AKTHBHOCTb LLteJIOHHOH 4)OC(f)aTa3bI B TKaHHX JIHryJI AOCTOBepHO HH>Ke 
Ha 56.0—87.1 %, qeM b opraHax 6ejibix aMypoB (P<0.05). B noHKax, neneHH 
H KHLHeHHHKe pbl6, 3apa>KeHHbIX UeCTOJtaMH, aKTHBHOCTb KHCJIOH (f)OC(})aTa3bI a o- 

CTOBepHO Bbime aKTHBHOCTH cf)epMeHTa y OoTpnouecfjajiiocoB Ha 53.1—63.4 % 
(P<0.05—0.01), y jinryji — Ha 71.2 — 77.9% (P<0.001). BbicoKan aKTHBHOCTb 

mejiOHHOH (f)oc(f)aTa3bi y OoTpnoue^ajiiocoB yKa3bmaeT Ha pa3BHTbin MexaHH3M 
aKTHBHoro TpaHcnopTa nHTaTejibHbix BemecTB Hepe3 TeryMeHT ueeroAbi, oOnTaiomen 
b KHmeHHHKe pbi6bi (KypoBCKan, 1991). HH3Kan aKTHBHOCTb mejiOHHOH cf)oc(f)aTa3bi, 
rncToxHMHHecKH BbiHBjieHHoe pacnpeAejieHHe (f>oc(})aTa3HOH aKTHBHOCTH no Been 
TOJime TeryMeHTa njiepouepKOHAOB jinryji 3acTaBjimoT jxyMaTb, hto b nHTaHHH jinryji 
6ojibmyio pojib nrpaioT npoueccbi naccHBHOH jtHcf)(f)y3HH, neivi aKTHBHoro TpaHcnopTa 
BemecTB. 

/],JIH BbIHCHeHHH B3aHMOCBH3eH KaTaJIHTHHeCKOH CnOCOOHOCTH (f)OC(f)aTa3HbIX 
(JiepMeHTOB BHyTpeHHHX OpraHOB C MOp({)0(})H3HOJIOrHHeCKHMH nOKa3aTeJIHMH 6eJIbIX 
aMypoB paCCHHTaHbl K03(f)(f)HUHeHTbI KOppeJIHUHH H yCTaHOBJieHbl KOppeJIHTHBHbie 
CBH3H Me>KJty aKTHBHOCTbK) LLteJIOHHOH H KHCJIOH (f)OC(})aTa3, C OJfHOH CTOpOHbl, H 
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T a 6 ji h u a 2 

KoppejiflUHH (})0C(})aTa3H0H aKTHBHOCTH bo BHyTpeHHHx opraHax AByxjieTOK Oejioro aMypa 
c Mop(j30(j3H3HOjiorHqecKHMH noKa3aTejiHMH pbi6, He 3apa>KeHHbix h 3apa>KeHHbix uecTO^aMH 


Correlation of phosphatase activity in internal organs of two-year-old white amur 
with morphophysiological indices of fishes uninfected and infected with cestodes 


Ooct|)aTa3HaH 

Macca pbi6 

Macca opraHOB 

CoaepjKaHne 6ejn<a 

aKTHBHOCTb 

1 

2 

3 

1 

2 

3 

1 

2 

3 

LUejioqHan 4)oc(j3aTa3a 
nOHKH 

—0.39 

0.11 

—0.44 

0.91* 

0.99* 

0.85* 

—0.54 

—0.81* 

—0.26 

neneHb 

—0.11 

0.18 

—0.5 

0.22 

0.99* 

0.53 

0.03 

—0.89* 

0.1 

KHUieqHHK 

—0.52 

0.12 

—0.38 

—0.11 

—0.14 

—0.37 

0.58 

—0.57 

0.71* 

Kucjian 4>oc(})aTa3a 
nOHKH 

—0.19 

0.64* 

—0.02 

0.9* 

—0.32 

—0.34 

0.03 

—0.01 

—0.43 

neneHb 

0.41 

0.61 

—0.21 

—0.24 

0.99* 

—0.2 

—0.68* 

—0.05 

—0.76* 

KHUieHHHK 

0.24 

0.24 

0.03 

0.13 

0.05 

—0.17 

0.43 

0.15 

—0.61* 


n p h m e q a h h e. 1 — He3apa>KeHHbie pbi6bi, 2 — 3apa>KeHHbie B. acheilognathi , 3 — 3apa>KeHHbie L. intes- 
tinalis. B onbiTax c He3apajKeHHbiMH pbiSaMH h 3apa>KeHHbiMH B. acheilognathi HcnoJib30BaHO no 10 3K3., 
L. intestinalis — 11. 


Maccoft pbi6, adcojiiOTHOH Maccoft opraHOB h co,o,ep>KaHHfl dejiKa b hhx — c ^pyroft 
(Ta6jl. 2). YeraHOBJieHa nOJIO>KHTeJIbHafl AOCTOBepHan CBH3b aKTHBHOCTH LLteJIOHHOft 
4)oc4)aTa3bi b noqKax c Maccoft opraHa jxjik pbi6 Tpex HCCJieAyeMbix rpynn 
(P<C0.01 — 0.001 ) h oTpHuaTejibHafl CBH3b aKTHBHOCTH c ypoBHeM 6ejiKa jxjih pbi6, 
3apa>KeHHbix 6oTpHoue(})ajiK)caMH (P<0.01). AKTHBHOCTb mejiOMHoft c})oc(j)aTa3bi 
b neqeHH 6ejibix aMypoB KoppejiHpyeT c Maccoft opraHa h ypoBHeM dejixa b hcm 
TOJ ibKO y pbi6, 3apa>KeHHbix KHinenHbiMH uecTO^aMH (2-h rpynna, P<0.001). 
J\j\n KHLueMHHKa pbi6, 3apa>KeHHbix JinryjiaMH, OTMeneHa AocroBepHan nojio>KHTejib- 
Han KoppejiHTHBHan 3aBHCHMOCTb Me>KAy a kth b hoct bio (J)epMeHTa h co^ep>KaHHeM 
6ejiKa b opraHe (P<0.01). AKTHBHOCTb KHCJioft c{)oc4)aTa3bi b nonnax pbi6, 3apa- 
>KeHHbix 6oTpHoue(f)ajiK)caMH, KoppejiHpyeT c Maccoft pbi6 (P<<0.05), a npH oTcyT- 
ctbhh uecTOA y Cejibix aMypoB ycTaHOBJieHa Koppejiflunn Memjxy aKTHBHOCTbio 
c|)epMeHTa h Maccoft opraHa (P<0.001). AKTHBHOCTb KHCJioft 4)oc(f)aTa3bi b neneHH 
pbi6 3aBHCHT ot ee Maccbi y 6ejibix aMypoB, 3apa>KeHHbix 6oTpHouecJ)ajiiocaMH, 
a TaK>Ke ot ypoBHH SejiKa b neneHH KOHTpojibHbix ocoSeft h pbi6, 3apa>KeHHbix 
jinryjiaMH (P<<0.05—0.001). JL Uh KHineHHHKa nocjieAHHX OTMeneHa OTpnuaTejibHafl 
KOppeJIHTHBHaH 3aBHCHMOCTb Me>KAy aKTHBHOCTbio KHCJioft 4}OC(f)aTa3bI H CO^ep>Ka- 

HHeM 6ejiKa b opraHe (P<c0.05). 

TaKHM o6pa30M, KaTajiHTHHecKan cnocodHOCTb (j)occ})aTa3Hoft aKTHBHOCTH b op¬ 
raHax AByxjieTOK 6ejioro aMypa 6ojiee TecHO CBH3aHa c ypoBHeM 6ejiKOBoro oCmeHa 
b opraHax h hx Maccoft h MeHee Bcero 3aBHCHT ot Maccbi Tejia. ripn 3apa>KeHHH 
AByxjieTOK 6ejioro aMypa 6oTpHoue(j}ajiiocaMH Hadjiio/tajiacb Handojibrnan cxoppe- 
JIHpOBaHHOCTb c})OC(})aTa3HOft aKTHBHOCTH BO BHyTpeHHHX OpraHax C MOpcJ)OCj)H3HOJIO- 
rHHecKHMH npH3HaKaMH pbi6, He>KejiH y Apyrnx rpynn pbi6. Hn3Kan HH 6oTpnoue- 
(j)ajiiocaMH cymecTBeHHo He OTpa3HJiacb Ha odMeHHbix npoueccax AByxJieTOK 6ejioro 
aMypa, xoth b JiHTepaType hmciotch cBe^eHnn o naTOJiorHnecKHx H3MeHeHnnx y 6e- 
jibix aMypoB, Bbi3BaHHbix 6oTpHoue(j}ajiiocaMH, npaB/ta, Ha 6ojiee paHHHx ct a/tnnx 
pa3BHTHH H npH BbICOKHX ypOBHHX HHBa3HH (Scott, Grizzle, 1979). A BOT HaJIHHHe 
Aa>Ke o^Horo njiepouepKOHAa jinryjibi 3HaqHTejibH0 BJinneT Ha >KH3HeAenTejibHOCTb 
AByxjieTOK 6ejioro aMypa h MO>KeT np hbccth k B03HHKHOBeHHio 3a6ojieBaHHH. 
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